In the present paper we assess the impact of the Eurozone's economic policies on specific South-Eastern European countries, namely Bulgaria, Croatia, Cyprus, Greece, Romania, Slovenia and Turkey. Since these countries are connected to the EU or the Eurozone and economic interdependence among them is continuously evolving, we implemented a Global VAR model. Our results indicate that all sample countries, except Turkey, react in a similar manner to changes (a) in the macroeconomic policies of the Eurozone, and (b) in the nominal exchange rate of the euro against the US dollar. There is evidence of linkages among the EU or Eurozone members of the region, and between each of them and the Eurozone. JEL Classification: E43, F15, F42
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Introduction
In the last two decades the world economy has experienced a number of fundamental changes, which radically altered the ways that economies function. The most important is the high degree of interdependence among economies. Globalisation and free capital movements have resulted in a large degree of integration and interdependence of capital markets and the banking sector.
These changes have led to an expansion in trade and movements in the production activities of multinational corporations. These developments make it imperative that domestic economies are studied from a global perspective. At the same time, at a regional level, local economies have evolved in response to these developments. This evolution has resulted in changes in the composition of output and movements of trade globally.
Concurrently, new and large economic players, like China, have emerged exercising an increasing influence around the world. The emerging economies have also become more integrated into the trade and financial markets, with the simultaneous increased patterns of regionalisation. The above changes may have altered in a fundamental way the magnitude of economic shocks, their duration and the way they are transmitted globally.
Most models used to study domestic economies are not well-suited to investigate the global dimensions of these issues, and the way economies react to economic and financial interdependencies. Such problems are mostly investigated in an ad hoc manner and the models employed have not consistently incorporated suitable mechanisms to account for interdependence. Originally, the models were structural, but in the last decades they have been displaced by vector autoregressive (VAR) models. The use of VARs and the subsequent cointegration analysis have resulted in long-run relations between various variables in the same economy, as suggested by economic theory. However, many long-run relations in one country may be influenced and affected by variables from other regions. One of the problems with the VAR methodology is that it works with a limited number of variables. In order to incorporate a reasonable number of variables to account for global effects, systems of large dimensions are required.
A very important step in this direction is the development of Global VAR (GVAR) modelling developed by Pesaran, Schuermann and Weiner (2004, henceforth PSW) , which facilitated the study of international linkages. Their work has further expanded and evolved both at the theoretical and empirical levels. For instance, Pesaran and Smith (2006) derived the VARX* models as the solution of dynamic stochastic general equilibrium model. An example of GVAR's use for economic policy is the work by Pesaran, Smith and Smith (2005) , in which they investigated what would have happened if the UK had joined the euro in 1999. At the empirical level, the GVAR methodology has been used to examine interdependencies in economies across the world. For example, it was used to investigate the changing degree of the dominance of the USA economy and its effect on other regions (Dées and Sain-Guilhem, 2009 ), the role of China and its increased influence around the world (Feldkircher and Korhonen, 2012) , the linkages in the euro area (Dées, di Mauro, Pesaran and Smith, 2005) , world trade flows (Bussiére, Chudik and Sestieri, 2012) , and regional financial effects (Galesi and Sgherri, 2009 ).
In the present paper we investigate the impact of the Eurozone's economic policies on economies of South-Eastern Europe, namely Bulgaria, Croatia, Cyprus, Greece, Romania, Slovenia and Turkey. Economic interdependence among these economies has intensified during the last two decades, while all countries are in one way or another connected to the European Union (EU) and the Eurozone. For example, Bulgaria and Romania joined the EU in 2007 after a long transition period from centrally-planned to free market economies; Croatia will join the EU in 2013 having also followed a long transition period; Cyprus has been a Eurozone member since Thus, the group of countries considered provide material for a rich and detailed investigation of both their own economic policies, as well as the effects of Eurozone policies. The GVAR model allows us to carry out this task, as it avoids all limitations that arise by the use of single VAR models and provides a consistent and flexible framework.
The results from our dynamic analysis indicate that Eurozone policies have similar effects on the economies considered, with the exception of Turkey in the cases of real effective exchange rate and the harmonised consumer price index. The same conclusion can be drawn regarding the effects of changes in the nominal exchange rate of the euro against the US dollar.
The structure of the paper is organised as follows. Section 2 illustrates the framework of the Global VAR modelling, while section 3 reports the data and model specification. Section 4 3 analyses the empirical results along with a range of empirical tests, in order to ensure the statistical validity of our estimated model. Section 5 presents the dynamic analysis, while section 6 draws some concluding remarks.
The GVAR Model
Country-specific Models and Trade Weights
The model developed by PSW (2004) begins with country-specific models and assumes that there exist 1 N  countries in the global economy. These countries are indexed by 0,1, 2,..., , iN  adopting country 0 as the reference country. For each country, the country-specific variables are related to the global variables. The latter are measured as country-specific weighted averages of foreign variables. In general, deterministic variables and global (weakly) exogenous variables are also included in each country specific model. In brief, for a first-order dynamic specification that x ), the VARX*(1,1) model is the following: 
Solution of the GVAR Model
The contemporaneous dependence between the domestic and the foreign variables ( it x and * it x , respectively) requires that the country-specific VAR models, which are presented in equation (1) 
The G matrix is of kk  dimension and in general will be of full rank and hence non-singular. Thus, the GVAR model can be written as:
Error-Correction in the Global Model
The error-correction representation of equation (1) is given by
For country i we set the   Regarding the global kr  cointegrating matrix β , each of its blocks (i.e.
ii  Wβ ) are of dimension i kr  with rank at most equal to i r . Thus, the rank of matrix β will be at most equal to r . This means that the number of cointegrating relationships in the global model cannot exceed the sum of the numbers of cointegrating relationships that exist in the country-specific models. In general, the GVAR model in equation (4) can be solved recursively, and used for generalised impulse response analysis in the usual manner. 
Data and Model Specification
Our sample consists of monthly data for the period 2000:01-2011:12. We include Bulgaria, Croatia, Cyprus, Greece, Romania, Slovenia and Turkey along with EMU12 as the base country.
We obtained data for real effective exchange rates based on consumer price index (RER), the harmonised consumer price index (HCPI), the index of industrial production (IP) and interest rates (IR). We use money market rates for all countries, with the exception of Greece and Cyprus, for which these data were not available. For that reason, we use Treasury bill rates (TB) for Greece and government bond yields (GB) for Cyprus. We also obtained data for the nominal exchange rate of the euro against the US dollar (number of euros per US dollar -NER). All data were obtained from the International Financial Statistics of the IMF, except for the real effective exchange rate for Slovenia and Turkey, the harmonised consumer price index for all countries and the index of industrial production for the EMU that were obtained from Eurostat. All data, except interest rates, are transformed into natural logarithms.
For each of the seven countries (Bulgaria, Croatia, Cyprus, Greece, Romania, Slovenia and Turkey) we set the vector of domestic variable ( ,
, with 4 i k  , where RER is the real effective exchange rate, HCPI is the harmonised consumer price index, IR is the interest rate, and IP stands for the industrial production. EMU12 has been used as the reference country. Additionally, the nominal exchange rate of the euro against the US dollar (NER) has been used as global variable. The vector * it x of the foreign ('starred') variables has been constructed from the domestic variables, using the following relations that are based on PSW 
Country-specific Cointegration Models
Unit Root and Cointegration Test Results
Before estimating each country-specific VECMX*, we test each variable for a unit root, using the Weighted Symmetric ADF (WS-ADF) unit root test introduced by Park and Fuller (1995 4 We also tested all variables for a second unit root. This hypothesis was rejected in all cases. For reasons of saving space, these results are not presented here but are available upon request. 5 All estimations of the present paper were performed using the econometric package Microfit 5 and the GVAR toolbox 1.1 developed by Smith and Galesi (2011). 6 Note that it is commonly acceptable that the coefficients of the (Johansen) cointegrating vector are not always easily interpretable, without imposing (overidentifying) restrictions from economic theory. PSW (2004) use their estimates to generate forecasts without insisting on economic interpretations. 7 The variables of the countries included in the model have probably experienced a number of structural shifts in their intercept or trend during the sample period, due to specific events that have taken place (e.g. the long transition period from centrally-planned to free markets economies for Bulgaria, Croatia, Romania and Slovenia, the involvement of the IMF in the Turkish Economy, and, of course, the current financial and debt crisis that affected all countries). Due to small sample and technical difficulties regarding the estimation of the GVAR model, we did not account for these potential structural breaks in the current analysis.
shocks that are mainly country-specific. We also test our model for serial correlation in the residuals. Table 9 provides F-statistics for tests of serial correlation of order 3 in the residuals of the error-correction regressions for all of the 32 endogenous variables in the GVAR model. As indicated in this table, 24 of the 32 regressions pass the serial correlation test, since for these cases the null hypothesis of no serial correlation cannot be rejected at the 5 per cent level of significance.
Weak Exogeneity Test Results
Having estimated each country's VECMX* model, the next step in our analysis is to test for weak exogeneity the foreign variables of each country. We implement the tests developed by Johansen (1992) and Harbo et al. (1998) , and for each country model we test the joint significance of the estimated error-correcting terms in the marginal models for the foreign variables. To perform this test, we first estimate the following regression for each element l of * it x in each country i model: 
Contemporaneous Effects of Foreign Variables
In general, the above results allow consistent estimation of the contemporaneous effects of foreign-specific variables on their domestic counterparts (at least for the ones where the residual serial correlation tests showed evidence of no serial correlation). The estimated contemporaneous effects are reported in table 11, along with the corresponding standard errors calculated using the White's heteroskedasticity-consistent variance estimator. These estimates can be viewed as impact elasticities. When significant, all of the estimates have the expected sign, being positive.
Also, almost all of them are below unity, indicating that there is no strong immediate reaction of foreign-specific variables on their domestic counterparts. The real effective exchange rate impact elasticities are statistically significant for almost all cases, except for Romania and Turkey. The harmonised consumer price index elasticities are significant only for the cases of EMU12, Slovenia and Turkey, while the interest rate impact elasticity is significant only for Greece.
Finally, the industrial production elasticities are significant in all cases.
Persistence Profiles of the Cointegrating Vectors.
Before proceeding with the dynamic analysis and the estimation of generalised impulse response functions, we estimated the persistence profiles for each cointegrating vector. Persistence profiles refer to the time profiles of the effects of system or variable-specific shocks on the cointegrating relations in the GVAR model (Pesaran and Shin, 1996) . They have a value of unity on impact, while they should tend to zero as the horizon n , if the vector under consideration is a valid cointegrating vector. The persistence profiles also provide information on the speed with which the cointegrating relationships return to their equilibrium states. The estimated persistence profiles, along with their 90% bootstrap confidence bands, for each cointegrating vector of our GVAR model are presented in Figure 1 . 8 As shown, they all converge very fast to zero (except for the cointegrating vector of Turkey, where the convergence is relatively slow) implying that our cointegrating vectors are valid.
Generalised Impulse Response Functions
In this section we undertake the dynamic analysis of the GVAR model using Generalised Impulse
Response Functions (GIRFs), as they proposed by Koop, Pesaran and Potter (1996) for non-linear models and further developed in Pesaran and Shin (1998) for vector error-correction models. The methodology of GIRFs differs from that of Orthogonalised Impulse Responses (OIRs) developed by Sims (1980) in the following ways: (a) it does not require any a priori economic-based restrictions and its outcome is invariant to the ordering of the variables in the model, since it does not orthogonalise the residuals of the system, as it takes into account the historical correlations 
where j s denotes a binary shock indicator vector, n is the shock horizon, u Σ is the corresponding variance covariance matrix of the GVAR and -1 F = G H . Note here that the dynamic analysis in a GVAR is carried out on the levels of the variables, which implies that the effects of a given shock are typically permanent.
In the present paper, for illustrative purposes, we investigated the propagation of four different macroeconomic shocks: (a) a positive standard error (s.e.) shock to the EMU12's interest rate, (b) a positive s.e. shock to the nominal exchange rate of the euro against the US dollar, (c) a negative s.e. shock to the EMU12's real effective exchange rate, and (d) a negative s.e. shock to the EMU12's industrial production. Since the number of estimated GIRFs is large for the cases (a), (c) and (d) above, we choose to report those GIRFs for Bulgaria, as the representative country of the former centrally-planned economies, Cyprus and Greece, that are members of the Eurozone and face severe economic crises, and Turkey that is an emerging economic power of the region. 9 For the case (b) above, we chose to report those GIRFs referred to the same countries plus the EMU12. The estimated GIRFs, along with their 90% bootstrap confidence bands, are presented in figures 2 to 5. 10 As shown, they move quickly to equilibrium (less than twelve months for most of them) and thus, our model seems stable. 11 Also, for the most of them the range of values is of small magnitude. Though the confidence bands are not narrow 9 GIRFs that referred to one positive or one negative s.e. shock to each variable of the EMU12 have been estimated for all countries of our model. For reasons of space, we do not report all GIRFs in the paper, but they are available on request. 10 The bootstrap median estimates and the 90% bootstrap confidence bands have been computed by simulations using 1000 replications. 11 Also, the global model is dynamically stable, as the eigenvalues of the matrix 1  GH in equation (5) 
A positive shock to the EMU12's interest rate
As shown in figure 2, a positive shock to the EMU12's interest rate leads to very small negative effects on the real effective exchange rate of Bulgaria, Cyprus and Greece. These GIRFs reach at stable level in four to six months. Turkey does not follow the same pattern, as the corresponding GIRF shows an impact increase on the real effective exchange rate of 0.47%, while after some fluctuations tends to an increase of 1% exhibiting some instability. Regarding the effects on the harmonised consumer price index, the impact for all countries is extremely small, but with different pattern. For Bulgaria it is negative and after four months stabilises. For Cyprus and Greece, there is an increase in the harmonised consumer price index, which also stabilises very quickly. In contrast, the harmonised consumer price index of Turkey is increasing, showing instability as well.
Turning to the interest rate, for all three countries (Bulgaria, Cyprus and Greece) the impact is almost zero, but gradually increases and stabilises at about eight months. Regarding the industrial production, there is a positive effect for all countries for a period of four months.
However, after that period the effect remains positive for Bulgaria and Turkey, while turns to negative for Cyprus and Greece. Note also that for all countries the magnitude of the effects is small but stable. Figure 3 indicates that a positive shock on the nominal exchange rate of the euro against the US dollar has a small negative effect on the real effective exchange rate of all countries. Also, the corresponding GIRFs stabilise very quickly. Regarding the harmonised consumer price index, the effects are almost zero for the EMU12, Cyprus and Greece, and negative for Bulgaria. For the above countries, the corresponding GIRFs are stable. For the Turkey, the harmonised consumer price index is increasing, but the corresponding GIRF exhibits some instability. Turning to the effects on the interest rate, there is small and stable negative effect for the EMU12, Bulgaria and 13 Greece, while for Cyprus there is small and stable positive effect. For the industrial production, the effects for the EMU12, Bulgaria, Cyprus and Greece are negative, stable and synchronised (smaller than 1%). In contrast, there is a positive and stable effect (smaller than 1%) on the Turkish industrial production.
A positive shock to the nominal exchange rate of the euro against the US dollar
A negative shock to the EMU12's real effective exchange rate
As shown in figure 4 , a negative shock to the EMU12's real effective exchange rate leads to small negative effects on the real effective exchange rate of Bulgaria, Cyprus, Greece and Turkey. Only in the case of Turkey, the corresponding GIRF exhibits some instability. Regarding the harmonised consumer price index, there are almost zero effects for Cyprus and Greece. The effect for Bulgaria is negative and stable, while for Turkey there is a negligible positive and stable effect.
Moving to the interest rate, there are positive and stable effects for Bulgaria and Greece, while for Cyprus the effect is zero probably due to the peculiarities of the country's capital market. For industrial production, the effects for all countries are stable. For Bulgaria, Cyprus and Greece the effect is negative and stabilises at about -0.25% for Bulgaria, -1% for Cyprus and -0.5% for Greece. In contrast, there is a positive effect on the Turkish industrial production, which stabilises at about 0.7%.
A negative shock to the EMU12's industrial production
Finally, figure 5 shows that a negative shock to the EMU12's industrial production has almost zero effects on the real effective exchange rate of Bulgaria, Greece and Turkey, and a negligible positive effect on the real effective exchange rate of Cyprus. Moving to the harmonised consumer price index, there are negligible and stable effects for all four countries. In the case of the interest rate, there are negative and stable effects for Bulgaria and Greece, while for Cyprus, after some fluctuations, the effect stabilises to zero. For industrial production, the effects for all countries are positive and stable, with some fluctuations that die out after twelve months. The GIRFs stabilise at about 0.7% for Bulgaria, 0.6% for Cyprus, 0.3% for Greece and 2% for Turkey.
Overall, our results indicate that for Bulgaria, Cyprus and Greece, which at various times integrated with the EU, there is a similar pattern of evolvement for many of the variables analysed, with some differences in the form and amplitude of synchronisation. On the other hand, Turkey is quite dissimilar and many of the variables concerned exhibit some instability. A possible explanation for the latter results could be attributed to the strong inflationary tendencies in the Turkish economy.
Concluding Remarks
In this paper we assessed the impact of the Eurozone's economic policies on specific SouthEastern European countries, namely Bulgaria, Croatia, Cyprus, Greece, Romania, Slovenia and Turkey. Since the economic interdependence among these countries is evolving, we undertook our analysis using the GVAR framework. This approach seems appropriate, since it allows for the interdependencies that exist between national and international factors in a consistent manner.
Our results indicate that changes in the macroeconomic policies of the Eurozone lead to similar responses in the economies of the sample countries, except for Turkey in the cases of real effective exchange rate and harmonised consumer price index. Also, the macroeconomic variables of the economies under consideration react in a similar manner to changes in the nominal exchange rate of the euro against the US dollar.
Overall, the above results indicate that there are linkages (a) among the economies of the South-Eastern Europe, and (b) between each of these economies and the Eurozone. Our evidence also implies that the Eurozone's economic policies affect the EU or Eurozone members of this region in the same way. On the other hand, the Turkish economy seems to react quite differently to Eurozone's macroeconomic policies. 
